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CLAIMS 

1 . (currently amended) A fiber-semiconductor laser source comprising: 

an optical pump source producing a pump laser output at a given wavelength, 

an optically pumped tunable VCSEL coupled with the optical pump source to receive a 

first portion of the pump laser output and, in response, provide an output, 

a fiber amplifier, and configur e d to - r e c e iv e- a VGSEL r las e r - output of Gaid tunable VCSEL , 

an optical pump - fioarc e- producing a pump looor output - at a given wavolongth, 

coupling optics coupled with the optical pump source, the VCSEL. and the fiber amplifier 

so as to receive and combine the VCSEL output and a second portion of the pump laser outp ut, 

and provide the combined output to the fiber amplifie r , configured for oouoline - said purao los e? 

output of Gaid - optical pump sourc e to said tunabl e VCSEL, said coupling optics configur e d for 

coupling said pump laser output of said to provide a combined output which ic providod optioal 

pump source to said fiber a mp lifier, 

whereby said VCSEL output is combined with a portion of the optical pump source not 

provided to the VCSEL for optjoollv pumping oaoh of oaid tunablo VCSEL - and - caid fiber 

asap lifior with oaid pump laser output at said giv e n wav e leng th. 

2. (previously amended) A laser source according to claim 1 wherein said optical pump source 
produces said pump laser output with a wavelength XI and said VCSEL produces a VCSEL laser 
output with a wavelength X2. 

3. (Original) A laser source according to claim 2 wherein said optical pump source is a diode 
laser. 

4. (Original) A laser source according to claim 3 further including means for deriving first and 
second pump laser beams from the laser output of said diode laser, first means for injecting said 
first laser beam into said VCSEL and second means for injecting said second laser beam into said 
fiber amplifier. 
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5. (Original) A laser source according to claim 4 wherein said fiber amplifier comprises a doped 
optical fiber, and further including means for injecting said VCSEL laser output into said fiber 
and means for extracting the amplified VCSEL laser output from said fiber. 

6. (Original) A laser source according to claim 1 wherein said fiber amplifier comprises a doped 
optical fiber having one end disposed to inject said pump laser output into said VCSEL whereby 
to cause said VSCEL to produce said VCSEL laser output, and further including a multiplexer 
connected to the opposite end of said doped optical fiber and coupled to said optical pump source 
for (a) im'ecting said pump laser output into said fiber and (b) coupling said VCSEL laser output 
to an optical device. 

7- (previously amended) An efficient laser source comprising a pump laser for emitting a pump 
laser beam at a wavelength XI, a tunable vertical cavity surface emitting laser (VCSEL), an 
optical coupler for directing said pump laser beam into said VCSEL so as to cause said VCSEL 
to emit a VCSEL laser beam at a wavelength X2, an optical gain fiber, and light coupling optics 
configured for (a) directing said VCSEL laser beam at wavelength X2 into said optical gain fiber 
and (b) injecting said pump laser beam at wavelength XI into said optical gain fiber so as to 
provide amplification for said VCSEL laser beam. 

8. (previously amended) A laser source according to claim 7 wherein said pump laser beam is 
collimated, and further wherein said light coupling means comprises: 

a first diachronic beam splitter which is adapted to reflect and transmit light of 
wavelength ?il and to transmit light of wavelength X2 9 said beam splitter being disposed so as to 
reflect a portion of said pump laser beam into said VCSEL and also to receive and transmit the 
VCSEL laser beam emitted by said VCSEL; 

a second polarization dependent beam splitter disposed to receive the VCSEL laser beam 
output from first bean) splitter, said second beam splitter being adapted to reflect said VCSEL 
laser beam according to a first VCSEL beam polarization and to, transmit said same laser beam 
according to a second polarization rotated 90 degrees from said first beam polarization; 
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an optical coupler configured for receiving said VCSEL laser beam reflected by said 
second beam splitter and injecting same into one end of said optical gain fiber; 

reflector means for injecting said pump laser beam into said optical gain fiber; 

a Faraday rotator mirror coupled to the opposite end of said optical gain fiber for 
receiving the VCSEL laser beam reflected from said second beam splitter, rotate the beam 
polarization by 90 degrees, and reflect the VCSEL beam with rotated polarization back along 
optical gain fiber for transmittal through said second beam splitter; and 

an output coupler configured for receiving the reflected VCSEL laser beam with rotated 
polarization that is transmitted through said second beam splitter. 

9. (currently amended) An improved laser source comprising: 

a tunable vertical cavity surface emitting laser (VCSEL) ; 

a pump laser for generating a single mode output beam at a wavelength XI; 

diachronic beam splitter means for receiving said pump laser output beam and dividing 
the power of that beam so as to form a first and second beams of like wavelength XI , said beam 
splitter being positioned so that only efte-ef said first beam b e ams is injected into said VCSEL* 
said VCSEL being operative in response to said first beam so as to - oauso said VCSEL to emit a 
VCSEL laser beam at a wavelength X2; 
an optical gain fiber, and 

light coupling optics configured for coupling the VCSEL laser beam with the second 
beam and directing the coupled b eams said VSCEL lacor boam into said optical gain fiber and ^OF 
inj e cting th e oth e r of said first and cocond b e ams from said pump laoor into said optical gain 
fiber 4 

whereby said VCSEL laser beam is combined with a portion of foe pump laser output not 
provided to the VCSEL so as to provide amplification for said VSCEL laser beam. 

10. (currently amended) An improved laser source according to claim 9 wherein th e oth e r of said 
first and second beam beams of wavelength XI is coupled to said gain fiber by reflection from a 
plurality of mirrors. 
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1 1 . (currently amended) An improved laser source according to claim 9 wherein said VCSEL 
has a movable mirror and a fixed internal mirror aligned with its vertical cavity, and further 
wherein said pump laser and said beam splitter are arranged so as to couple said eae first beam 
of wavelength XI to said VSCEL via transmittal tlxrough said fixed mirror. 

12. (currently amended) An improved laser source according to claim 9 wherein said VCSEL 
has a movable mirror and a fixed internal mirror aligned with its vertical cavity, and farther 
wherein said pump laser and said beam splitter are arranged so as to couple said eae first beam of 
wavelength XI to said VSCEL via said transmittal through said movable mirror. 

13. (currently amended) An improved laser source according to claim 9 wherein said light 
coupling means comprises a diachronic mirror disposed so as to receive said VSCEL laser beam 
and th e other < » f sak* firot and second b e ams said second b eam from said pump laser and to direct 
them into said optical gain fiber. 

14. (currently amended) An improved laser source according to claim 9 further including an 
optical lens for directing said VSCEL laser beam and thoothcr of said first and second b e ams 
said second b eam from said pump laser into one end of said optical gain fiber. 

15. (currently amended) An improved laser source comprising: 

a tunable vertical cavity surface emitting laser (VCSEL) ; 

an optical gain fiber having one end optically coupled to the output side of said VCSEL; 
a pump laser for generating a single mode pump laser beam at a wavelength A.1 ; and 
a wavelength division multiplexer having first and second input ports and an output port, 
with said first input port coupled to said gain fiber and said second input port coupled to said 
pump laser, said multiplexer configured for (a) injecting said pump laser beam from said second 
input port into said gain fiber so as to optically pump said VCSEL optically coupled to said 
output gain fiber and thereby cause it to emit a VCSEL laser beam that is injected into said one 
end of said gain fiber, and (b) passing said VCSEL laser beam from said gain fiber to said output 
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port for extraction from said source, said VCSEL laser beam being amplified by said gain fiber 
during its transit from said one end to said output port a 

whereby the output of the pump laser transits said gain fiber twice, first in transit from the 
pump laser to the VCSEL. second in transit from the VCSEL to the output port , 

16. (Original) An improved laser source according to claim 15 wherein said pump laser is a 
pulse laser, and said multiplexer is adapted to alternately inject pump laser pulses into said 
VCSEL and to pass said amplified VCSEL laser beam to said output port. 
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